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:A Practical Approach, ed. M.J. Gait, IRL Press, 35-81 (1984) 
; M. H. Caruthers, Science, 230, 281 (1985); A. Kume, M.Fujii 
, M. Sekine, M. Hata, J. Org. Chem. , 49, 2139 (1984) ; B. C. Froehl 
er, M.Matteucci, Tetrahedron Lett., 27, 469 (1986); P. J. Gar 
egg, I.Lindh, T. Regberg, J. Stawinski, R. Stromberg, C. Henrich 
son, ibid, 27, 4051 (1986) ; 

B.S.Sproat, M.J. Gait, in Oligonucleotide Synthesis: A Pra 
ctical Approach, ed.M.J.Gait, IRL Press, 83-115 (1984); S. L 
. Beaucage and M. H. Caruthers, Tetrahedron Lett., 22, 1859-186 
2 (1981) ; M. D. Matteucci and M. H. Caruthers, Tetrahedron Lett. 
, 21, 719-722 (1980) ; M. D. Matteucci and M. H. Caruthers, J. Am. 
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A & 9! & ft J; 9 K N K5 6 2 M ©igfifc fc W T 1 * <j 3" * ? 
I'**- F %mi]QltzM&, WT 1 i&goi/^^fgcftTLfc 

U^^»C^»*#^.tt*>-> Alo ifc, B^SU^tt^K, WT 

iM^fflSSoJgilfejc^Jn Lfc«£ v WT 1 SfiSl/^^ftCtiT 

s WT 1 SSR l^;P©ffiT*^ LTfijfoHffl|S©jt»£4$HWfc 

. ^m±©f«jffl print 



1 5 
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: i 

mmogiZ : 1 8 

«0» : -*« 

CCCACCGCAT TCGACCCT 
: 2 

IB?iJ©:5£ : 1 8 
m<D$L : -*« 

AGGGTCGAAT GCGGTGGG 
ETfl*^ : 3 
WM<D&* : 1 8 
EWOffl : 

B2yiJ©aSS : MDNA 

CCGGCCCCTC TTATTTGA 
@E?iJ#-t ; 4 
E?U©g£ : 1 8 

mm<DW. : fttt 

:^DNA 
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18 



18 



18 
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mm 

TCAAATAAGA GGGGCCGG 18 
le^'JS^ : 5 

: 1 8 

mom. : 

BE?|J©«S :MDNA 
EM 

CAGCAAATGG GCTCCGAC 18 
E^iJ#-t : 6 
@B?iJ©g£ : 1 8 

w&iom : 

mwnm :^dna 

GTCGGAGCCC ATTTGCTG 18 

m&m^ : 7 

BB?IJ©^$ : 1 8 

«©» : -*U 
@E?|J©M : £fifcDNA 

AGCGATAACC ACACAACG 18 

@£?ij#-f : 8 
12?iJ©S£ : 1 8 
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mnomm • ^dna 
mm 



CGTTGTGTGG TTATCGCT 




18 




: 9 






£ : 1 2 7 


2 




mmom. 


: M®? 






«©» : 










m : ^DNA 












TGGTATCCTC 


GACCAGGGCC 


ACAGGCAGTG CTCGGCGGAG TGGCTCCAGG AGTTACCCGC 


60 


TCCCTGCCGG 


GCTTCGTATC 


CAAACCCTCC CCTTCACCCC TCCTCCCCAA ACTGGGCGCC 


120 


AGGATGCTCC 


GGCCGGAATA 


TACGCAGGCT TTCGGCGTIT GCCAAGGGTT TTCTTCCCTC 


180 


CTAAACTAGC 


OGC'iurmic 


CCGGCTTAAC CGTAGAAGAA TTAGATATTC CTCACTGGAA 


240 


AGGGAAACTA 


AGTGCTGCTG 


ACTCCAATIT TAGGTAGGCG GCAACCGCCT TCCGCCTGGC 


300 


GCAMCCTCA 


CCAAGTAAAC 


AACTACTAGC CGATCGAMT ACGCCCGGCT TATAACTGGT 


360 


GCAACTCCCG 


GCCACCCAAC 


TGAGGGACGT TCGCTTTCAG TCCCGACCTC TGGAACCCAC 


420 


AAAGGGCCAC 


CTCTTTCCCC 


AGTGACCCCA AGATCATGGC CACTCCCCTA CCCGACAGTT 


480 


CTAGAGCAAG 


AGCCAGACTC 


AAGGGTGCAA AGCAAGGGTA TACGCTTCTT TGAAGCTTCA 


540 


CTGAGTTCTT 


TCTGCGCTTT 


CCTGAAGTTC CCGCCCTCIT GGAGCCTACC TGCCCCTCCC 


600 


TCCAAACCAC 


TCTTTTAGAT 


TAACAACCCC ATCTCTACTC CCACCGCATT CGACCCTGCC 


660 


CGGACTCACT 


GCTACTGAAC 


GGACTCTCCA GTGAGACGAG GCTCCCACAC TGGCGAAGGC 


720 


AAGAAGGGGA 


GGTGGGGGGA 


GGGTTGTGCC ACACCGGCCA GCTGAGAGCG CGTGTTGGGT 


780 


TGAAGAGGAG 


GGTGTCTCCG 


AGAGGGACGC TCCCTCGGAC CCGCCCTCAC CCCAGCTGCG 


840 


AGGGCGCCCC 


CAAGGAGCAG 


CGCGCGCTGC CTGGCCGGGC TTGGGCTGCT GAGTGAATGG 


900 


AGCGGCCGAG 


CCTCCTGGCT 


CCTCCTCTTC CCCGCGCCGC CGGCCCCTCT TATTTGAGCT 


960 


TTGGGAAGCT 


GAGGGCAGCC 


AGGCAGCTGG GGTAAGGAGT TCAAGGCAGC GCCCACACCC 


1020 


GGGGGCTCTC 


CGCAACCCGA 


CCGCCTGTCG CTCCCCCACT TCCCGCCCTC CCTCCCACCT 
1 8 
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ACTCATTCAC CCACCCACCC ACCCAGAGCC GGGACGCCAG CCCAGGCGCC CGGGCCCCGC 1140 

CGTCTCCTCG CCGCGATCCT GGACTTCCTC TTGCTGCAGG ACCCGGCTTC CACGTGTGTC 1200 

CCGGAGCCGG CGTCTCAGCA CACGCTCCGC TCCGGGCCTG GGTGCCTACA GCAGCCAGAG 1260 

CAGCAGGGAG TC 1272 

ee^ij#-§- : 1 0 

@e^"J©S$ : 4 5 7 

mm<om :%m 

m<D& : 

Wm<DW.U :^DNA 

. mm&wvL : wt i aift^ox 

TCTGAGCCTC AGCAAATGGG CTCCGACGTG CGGGACCTGA ACGCGCTGCT GCCCGCCGTC 60 

CCCTCCCTGG GTGGCGGCGG CGGCTGTGCC CTGCCTGTGA GCGGCGCGGC GCAGTGGGCG 120 

CCGGTGCTGG ACTTTCCGCC CCCGGGCGCT TCGGCTTACG GGTCGTTGGG CGGCCCCGCG 180 

CCGCCACCGG CTCCGCCGCC ACCCCCGCCG CCGCCGCCTC ACTCCTTCAT CAAACAGGAG 240 

CCGAGCTGGG GCGGCGCGGA GCCGCACGAG GAGCAGTGCC TGAGCGCCTT CACTGTCCAC 300 

TriTCCGGCC AGTTCACTGG CACAGCCGGA GCCTGTCGCT ACGGGCCCTT CGGTCCTCCT 360 

CCGCCCAGCC AGGCGTCATC CGGCCAGGCC AGGATGTTTC CTAACGCGCC CTACCTGCCC 420 

AGCTGCCTCG AGAGCCAGCC CGCTATTCGC AATCAGG 457 

SS^IJ#^ : 1 1 

SE?']©S£ : 1 2 3 

m<D®. : 

BB?iJ©a^I : MDNA 

mmo&m. wt i it^TO^^ v > 2 

GTTACAGCAC GGTCACCTTC GACGGGACGC CCAGCTACGG TCACACGCCC TCGCACCATG 60 
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CGGCGCAGTT CCCCAACCAC TCATTCAAGC ATGAGGATCC CATGGGCCAG CAGGGCTCGC 120 
TGG 123 

mnm^ : 1 2 
mmoMiZ : 1 0 3 

B5W©aS: ^DNA 

I£?iJ®#lfc : WT 1 jtfi^ox * y > 3 

eai 

GTGAGCAGCA GTACTCGGTG CCGCCCCCGG TCTATGGCTG CCACACCCCC ACCGACAGCT 60 
GCACCGGCAG CCAGGCTTTG CTGCTGAGGA CGCCCTACAG CAG 103 

m&m^ : 1 3 

mm<Dg;$ : 7 8 . . 

mn®m : mm 
meow* : 

BS^JOS^ : MDNA 

B£?i]©#ife : WT 1 ^ V > 4 

tgacaattta taccaaatga catcccagct tgaatgcatg acctggaatc agatgaactt 60 
aggaggcacc ttaaaggg 78 
bs?ij#-§- : 1 4 

IE?ij©fi£ : 5 1 
^©Ife : 

Eai0«S : -af&D N A 

S2?iJ®#ffc : WT 1 itfc? © i * y V 5 



2 0 
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AGTTGCTGCT GGGAGCTCCA GCTCAGTGAA ATGGACAGAA GGGCAGAGCA A 
@S?|J#^ : 1 5 
mn<DM:$ : 9 7 

mnom urn 
mom : -#® 

Be?ijO#ifc : WT 1 Mfc^O^t V > 6 

CCACAGCACA GGGTACGAGA GCGATAACCA CACAACGCCC ATCCTCTGCG GAGCCCAATA 
CAGAATACAC ACGCACGGTG TCTTCAGAGG CATTCAG 

E7>J#-f- : 1 6 

E?i]©^£ : 1 5 1 

mmow. : m& 
mom : -*m 

ETUOM : £j£DNA 

WMom^L : WT 1 M&?<Dx.? V > 7 

E3*J 

GATGTGCGAC GTGTGCCTGG AGTAGCCCCG ACTCTTGTAC GGTCGGCATC TGAGACCAGT 
GAGAAACGCC CCTTCATGTG TGCTTACCCA GGCTGCAATA AGAGATATTT TAAGCTGTCC 
CACTTACAGA TGCACAGCAG GAAGCACACT G 

@5^"J#^ : 1 7 

E?IJ©g$ : 9 0 

e*j©m : &m 

mom : -*n 

E*J®ifflH : 

E?iJ©#tfc : WT 1 MB^Os. ?y>8 

mm 
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GTGAGAAACC ATACCAGTGT GACTTCAAGG ACTGTGAACG AAGGmTCT CGTTCAGACC 60 
AGCTCAAAAG ACACCAAAGG AGACATACAG 90 

mvm^ : 1 8 
mmo&z : 9 3 

mnom : m& 
mom : -*n 
mnomm mdna 

: WT 1 V > 9 

GTGTGAAACC ATTCCAGTGT AAAACTTGTC AGCGAAAGTT CTCCCGGTCC GACCACCTGA 60 
AGACCCACAC CAGGACTCAT ACAGGTAAAA CAA 93 

m^m^ : 1 9 
ae^ijos^ : 1 5 8 

w.m<Dm : mm 
mom : -#* 

GTGAAAAGCC CTTCAGCTGT CGGTGGCCAA GTTGTCAGAA AAAGTTTGCC CGGTCAGATG 60 
AATTAGTCCG CCATCACAAC ATGCATCAGA GAAACATGAC CAAACTCCAG CTGGCGCTIT 120 
GAGGGGTCTC CCTCGGGGAC CGTTCAGTGT CCCAGGCA 158 

e*j#*§- : 2 o 

Efll©« : 1 8 
E?"J©M : M$ 

mom : 

E*J<Z>«» : ^DNA 

mm 
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AGAGAAGAAG GGAACCCC 18 

ae?»j#-t : 2 1 
: 1 8 

mo®. : -** 
mm 

GCGTGGGCAG CCTGGGAA 18 

: 2 2 
mmcDgiZ : 1 6 

mm 

Lys His Glu Asp Pro Met Gly Gin Gin Gly Ser Leu Gly Glu Gin Gin 
5 10 15 
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» t o i 1 

1. £ << fr^xMMMfc? (WTl) CSft57i'ft>^ , J 

2. fflET >f--lr >X* U =f* * KBti»fl:j&<. 

e i {cis«©eifii^*ffliiaii5®pi«^jo 

3. KffBT >^4r U * I/**- KSt*#*<* ft©ilgl£ 
?U : 

5 ' -AGGGTCGAATGCGGTGGG- 3 ' (E?iJ#-t : 2 ) XB 

5 ' -TCAAATAAGAGGGGGCGG- 3 ' (E?l]#-t : 4 ) 

*tt5^ »*E 2 icE*c©fiifti^Miimpi*#Jo 

4. huIET y^-b y * K»!*#*<x f^t'A^ 

5 . KfE7 >^4r>X^-yd'?^l/>i-^ ft©i£SI£?ij : 

5' -GTCGGAGCCCATTTGCTG- 3 ' (ETUS^ : 6) 

6. luE 7 y zf? * L/tff- KlSffti^ *>f;i>Ax 
K*iJt>i-Z7 > * * > x* v =t s t\/ * f- ft* & & , 1 ice 

*fe © & iftl fi§ « ii 58 PI * #J o 

7. KfEx * V 6 x ? V 5> fiM 6 CE4t© SAL 
^*fflllSii5iPl#^Jc 

8. ffE7 y^-tr >x* y * b^-^ YmmwtK ^©IIE 
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^IJ : 

5 ' -CGTTGTGTCGTTATCGCT- 3 ' (12?iJ#-f : 8 ) 



\ 



WO 96/38176 



PCT/JP96/01394 



Fig.1 
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